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WIRELESS CHARGING ACCESSORY
APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATION(S)

[0001] This application claims the benefit under 35 U.S.C.
§119(a) of a Korean patent application filed on Dec. 9, 2015
in the Korean Intellectual Property Office and assigned
Serial number 10-2015-0175298, the entire disclosure of
which is hereby incorporated by reference.

TECHNICAL FIELD

[0002] The present disclosure relates to a wireless charg-
ing accessory apparatus. More particularly, the present dis-
closure relates to an accessory apparatus that is electrically
connectable with a mobile device and is capable of wire-
lessly charging a wearable device or electronic device
placed thereon.

BACKGROUND

[0003] Recently, mobile devices or wearable devices may
support both wired charging and wireless charging. Wireless
charging may be achieved by using electromagnetic induc-
tion, magnetic resonance, or the like.

[0004] A mobile device or wearable device may be
wiredly charged through a travel adaptor connected to a
power source. The mobile device or wearable device may
also be wirelessly charged through a wireless charging pad.
[0005] It is necessary to charge a mobile device or wear-
able device through a travel adaptor or wireless charging pad
when remaining battery power is low or insufficient.
[0006] The above information is presented as background
information only to assist with an understanding of the
present disclosure. No determination has been made, and no
assertion is made, as to whether any of the above might be
applicable as prior art with regard to the present disclosure.

SUMMARY

[0007] Aspects of the present disclosure are to address at
least the above-mentioned problems and/or disadvantages
and to provide at least the advantages described below.
Accordingly, an aspect of the present disclosure is to provide
a wireless charging accessory apparatus that is capable of
electrically connect with a mobile device and wirelessly
charge a wearable device or electronic device placed
thereon.

[0008] In accordance with an aspect of the present disclo-
sure, an accessory apparatus for wirelessly charging an
external device is provided. The accessory apparatus
includes a front cover, a rear cover to accommodate a mobile
device, and a coupling member to link the front cover and
the rear cover. The accessory apparatus further includes a
wireless power control processor, a connector to electrically
connect the accessory apparatus to the mobile device, a
direct current-alternating current (DC-AC) converter to con-
vert DC power from the connector into AC power, and a
transmission coil to wirelessly transmit power through mag-
netic fields generated by the AC power. The wireless power
control processor, the DC-AC converter, and the transmis-
sion coil may be arranged in the front cover.

[0009] In accordance with another aspect of the present
disclosure, an accessory apparatus is provided. The acces-
sory apparatus includes a first cover to cover or expose a
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front face of a mobile device, a second cover having a space
to accommodate the mobile device, a coupling member to
link the first cover and the second cover, and a wireless
power transmitter circuit placed in the first cover and
configured to wirelessly transmit power through magnetic
fields generated by AC power that is obtained via DC-AC
conversion from DC power of a battery of the mobile device
accommodated in the second cover.

[0010] In accordance with another aspect of the present
disclosure, an accessory apparatus is provided. The acces-
sory apparatus includes a first cover to cover or expose a
front face of a mobile device, a second cover having a space
to accommodate the mobile device, a coupling member to
link the first cover and the second cover, a wireless power
receiver circuit placed in the second cover and configured to
wirelessly receive power from the mobile device accommo-
dated in the second cover, and a wireless power transmitter
circuit placed in the first cover and configured to wirelessly
transmit power through magnetic fields generated by AC
power that is obtained via DC-AC conversion from DC
power of the wireless power receiver circuit placed in the
second cover.

[0011] In accordance with another aspect of the present
disclosure, an accessory apparatus is provided. The acces-
sory apparatus includes a housing configured to at least
partially cover one face of a mobile device and having a
substantially flat region, a mounting structure placed at one
face of the housing and configured to be removably mounted
on the mobile device, a connector placed on the one face of
the housing and configured to draw power from the mobile
device, a wireless charging transmitter circuit electrically
connected with the connector and placed in the housing, and
a conductive pattern at least partially included in the sub-
stantially flat region and electrically connected with the
wireless charging transmitter circuit.

[0012] Other aspects, advantages, and salient features of
the disclosure will become apparent to those skilled in the art
from the following detailed description, which, taken in
conjunction with the annexed drawings, discloses various
embodiments of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The above and other aspects, features, and advan-
tages of certain embodiments of the present disclosure will
be more apparent from the following description taken in
conjunction with the accompanying drawings, in which:
[0014] FIG. 1A is a schematic perspective view of a
mobile device, accessory apparatus, and wearable device
according to an embodiment of the present disclosure;

[0015] FIG. 1B is a schematic perspective view of a
mobile device, accessory apparatus, and wearable device
according to an embodiment of the present disclosure;

[0016] FIGS. 2A, 2B, and 2C are schematic block dia-
grams of a mobile device, accessory apparatus, and wearable
device according to an embodiment of the present disclo-
sure;

[0017] FIG. 3A is a schematic exploded perspective view
of an accessory apparatus according to an embodiment of
the present disclosure;

[0018] FIG. 3B is a schematic exploded perspective view
of an accessory apparatus according to an embodiment of
the present disclosure;
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[0019] FIG. 4A is a schematic exploded perspective view
of an accessory apparatus according to an embodiment of
the present disclosure;

[0020] FIG. 4B is a schematic exploded perspective view
of an accessory apparatus according to an embodiment of
the present disclosure;

[0021] FIG. 5A is a schematic exploded perspective view
of an accessory apparatus according to an embodiment of
the present disclosure;

[0022] FIG. 5B is a schematic exploded perspective view
of an accessory apparatus according to an embodiment of
the present disclosure;

[0023] FIG. 6 is a schematic block diagram of a mobile
device, accessory apparatus, and wearable device according
to an embodiment of the present disclosure;

[0024] FIG. 7A is a schematic exploded perspective view
of an accessory apparatus according to an embodiment of
the present disclosure; and

[0025] FIG. 7B is a schematic exploded perspective view
of an accessory apparatus according to an embodiment of
the present disclosure.

[0026] Throughout the drawings, like reference numerals
will be understood to refer to like parts, components, and
structures.

DETAILED DESCRIPTION

[0027] The following description with reference to the
accompanying drawings is provided to assist in a compre-
hensive understanding of various embodiments of the pres-
ent disclosure as defined by the claims and their equivalents.
It includes various specific details to assist in that under-
standing but these are to be regarded as merely exemplary.
Accordingly, those of ordinary skill in the art will recognize
that various changes and modifications of the various
embodiments described herein can be made without depart-
ing from the scope and spirit of the present disclosure. In
addition, descriptions of well-known functions and con-
structions may be omitted for clarity and conciseness.
[0028] The terms and words used in the following descrip-
tion and claims are not limited to the bibliographical mean-
ings, but, are merely used by the inventor to enable a clear
and consistent understanding of the present disclosure.
Accordingly, it should be apparent to those skilled in the art
that the following description of various embodiments of the
present disclosure is provided for illustration purpose only
and not for the purpose of limiting the present disclosure as
defined by the appended claims and their equivalents.
[0029] It is to be understood that the singular forms “a,”
“an,” and “the” include plural referents unless the context
clearly dictates otherwise. Thus, for example, reference to “a
component surface” includes reference to one or more of
such surfaces.

[0030] The terms first, second, third and the like in the
description are used for distinguishing between similar
elements and not necessarily for describing a sequential or
chronological order. It is to be understood that the terms so
used are interchangeable under appropriate circumstances.
Furthermore, references such as “A and/or B” should be
understood to mean embodiments having A or having B, as
well as embodiments having both A and B.

[0031] In various embodiments of the present disclosure,
an application indicates a piece of software that can be
executed on top of an operating system (OS) of a computer
or a mobile OS to serve the user. For example, applications
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may include a web browser, mobile payment application,
photo album application, word processor, spread sheet,
contacts application, calendar application, memo applica-
tion, alarm application, social networking service (SNS)
application, game store, chatting application, map applica-
tion, music player, and video player.

[0032] In various embodiments, an application may be a
piece of software executed by a mobile device or an external
device (e.g. server) wiredly or wirelessly connected with the
mobile device. An application may be a piece of software
executed by a mobile device in response to user input.
[0033] Content may be displayed by a running application.
For example, content may be a video or audio file played
back by a video player, a music file played back by a music
player, a photograph file displayed by a photo album appli-
cation, a webpage displayed by a web browser, or payment
information (e.g. mobile card number) sent by a mobile
payment application.

[0034] Content may be a video file, audio file, text file,
image file, or webpage that is displayed or played back by
an application.

[0035] Content may be a video file, audio file, text file,
image file, or webpage that may be played back or activated
in response to reception of user input.

[0036] Content may be a user interface corresponding to
the screen of an application in execution. Content may be
composed of one or more pieces of content.

[0037] A widget is a mini-application having a graphical
user interface (GUI) that enables smooth interaction
between the user and the application or OS. For example,
widgets may include a weather widget, calculator widget,
and clock widget.

[0038] In various embodiments, user input may corre-
spond to button or key selection by the user, button or key
press by the user, button touch by the user, touch gesture
made by the user, voice input of the user, presence of the
user (e.g. appearance of the user in the sensing range of a
camera), or motion of the user. Here, button or key selection,
button or key press, button or key touch may be used
interchangeably.

[0039] In various embodiments, a transmission coil or
reception coil may be referred to as a conductive pattern.
[0040] It will be further understood that the terms “com-
prising”, “including”, “having” and variants thereof specify
the presence of stated features, operations, elements, and/or
components, but do not preclude the presence or addition of
one or more other features, operations, elements, compo-
nents, and/or groups thereof. The same reference number is
given to the same or corresponding element in the drawings.
[0041] FIG. 1A is a schematic perspective view of a
mobile device, accessory apparatus, and wearable device
according to an embodiment of the present disclosure.
[0042] FIG. 1B is a schematic perspective view of a
mobile device, accessory apparatus, and wearable device
according to an embodiment of the present disclosure.
[0043] Referring to FIGS. 1A and 1B, a mobile device 100
may be installed in an accessory apparatus 200 (e.g. flip
cover). A wearable device 300 (e.g. smart watch) may be
placed on the front outer cover surface 201a of the accessory
apparatus 200. Although not shown, another mobile device
(e.g. smartphone) may be placed on the front outer cover
surface 201a of the accessory apparatus 200.

[0044] Wireless charging of the wearable device 300
placed on the front outer cover surface 201a of the accessory



US 2017/0170678 Al

apparatus 200 is described as an embodiment of the present
disclosure. However, wireless charging may also be applied
to other mobile or portable devices.

[0045] In one embodiment, the accessory apparatus 200
may include a front cover 201, a rear cover 202, and a
coupling member 203. The front cover 201, rear cover 202,
and coupling member 203 may constitute the housing of the
accessory apparatus 200.

[0046] The housing of the accessory apparatus 200 may be
configured to cover at least partially one face of the mobile
device 100 (e.g. front face only, rear face only, or both front
face and rear face) and may have a substantially flat region,
such as substantially flat region 205 of the front cover 201.
[0047] In one embodiment, the accessory apparatus 200
may have only one of the front cover 201 and the rear cover
202. The accessory apparatus 200 having the rear cover 202
only may be attached to or installed on the rear face of the
mobile device 100. The accessory apparatus 200 having the
rear cover 202 only may be attached to or installed on the
side of the mobile device 100. The accessory apparatus 200
having the front cover 201 only may be attached to or
installed on the side of the mobile device 100.

[0048] The wearable device 300 placed on the front outer
cover surface 201a may be wirelessly charged. The acces-
sory apparatus 200 may include a wireless power transmitter
281 in the front cover 201 to wirelessly charge the wearable
device 300. Another mobile device (not shown) placed on
the front outer cover surface 201a may also be wirelessly
charged. The accessory apparatus 200 may use the wireless
power transmitter 281 in the front cover 201 to wirelessly
charge such a mobile device (not shown).

[0049] The wireless power transmitter 281 may wirelessly
transmit power to the wearable device 300 placed on one of
the front outer cover surface 2014 and the front inner cover
surface 2016 the front cover 201. The wireless power
transmitter 281 may not be exposed to the outside. The
wireless power transmitter 281 may draw power from a
battery (not shown) of the mobile device 100 through a
wired connection (not shown).

[0050] In the description, the word “unit” may be used
interchangeably with “apparatus™, “part”, “component”,
“circuit”, or the like. A unit may be a minimum entity with
a single body or a portion thereof. A unit may be a minimum
entity with one or more functions or a portion thereof. For
example, the wireless power transmitter may be referred to
as a wireless power transmission unit, wireless power trans-
mission part, wireless power transmission component, or
wireless power transmission circuit.

[0051] In one embodiment, the accessory apparatus 200
may be an accessory attachable to or mountable on the
mobile device 100. The accessory apparatus 200 may draw
power from the mobile device 100 via a wired or wireless
connection to wirelessly charge the wearable device 300.
The accessory apparatus 200 may draw power from an
embedded battery (not shown) of the mobile device 300 to
wirelessly charge the wearable device 300.

[0052] In the accessory apparatus 200 shown in FIGS. 1A
and 1B, the front cover 201 may include a transparent region
204 made of a transparent or translucent material to enable
the user to view a region of a screen, for example touch-
screen 190, of the mobile device 100. Alternatively, the front
cover 201 may not include the transparent region 204.
[0053] The user may view the screen of the mobile device
100 through the transparent region 204 of the front cover
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201. For example, the user may identify content displayed
on a region of the screen of the mobile device 100 through
the transparent region 204 without opening the front cover
201.

[0054] In one embodiment, the wearable device 300 may
be of a type wearable on the body of the user (e.g. head,
forehead, chest, wrist, hand, or leg). The wearable device
300 may be a watch, ring, bracelet, anklet, glasses, contact
lens, hearing aid, patch, or head mounted device (HMD).
The wearable device 300 may also be a device that can be
wirelessly charged through one of the front cover 201 or the
rear cover 202 of the accessory apparatus 200.

[0055] In FIG. 1B, an application screen 191 (e.g. music
player) is being displayed on a region of the touchscreen 190
of the mobile device 100. Multiple screens (not shown) may
be displayed on the touchscreen 190. A shortcut icon asso-
ciated with an application, weather widget, clock widget,
and the like may be selectively displayed on a home screen
in response to touch input or contactless hovering input.

[0056] FIGS. 2A, 2B, and 2C are schematic block dia-
grams of a mobile device, accessory apparatus, and wearable
device according to an embodiment of the present disclo-
sure.

[0057] Referring to FIGS. 2A, 2B, and 2C, the mobile
device 100 may use a mobile communication unit 120, a
sub-communication unit 130, and a connector 165 to con-
nect wiredly or wirelessly to another device (e.g. wearable
device).

[0058] In various embodiments, the mobile device 100
may supply power to the accessory apparatus 200, which can
wirelessly charge the wearable device 300. The mobile
device 100 may be a mobile phone, smartphone, tablet
computer, MP3 player, or video player. The mobile device
100 may also be any device to which the accessory apparatus
200 can be attached and which can supply power to the
accessory apparatus 200 performing wireless charging of the
wearable device 300.

[0059] The mobile device 100 may use the touchscreen
190 to send or receive data (related with a piece of content)
to or from the outside through the mobile communication
unit 120 or the sub-communication unit 130. The mobile
device 100 may use the input pen 167 and the touchscreen
190 to send or receive data (related with a piece of content)
to or from the outside through the mobile communication
unit 120 or the sub-communication unit 130. The mobile
device 100 may use a display unit (display panel only
without touch panel, not shown) to send or receive data
(related with a piece of content) to or from the outside
through the mobile communication unit 120 or the sub-
communication unit 130.

[0060] The mobile device 100 may further include a
control unit 110, a multimedia unit 140, a camera unit 150,
a positioning information receiver 155, an input/output unit
160, a sensor unit 170, a storage unit 175, and a power
supply unit 180. The mobile device 100 may further include
a touchscreen controller 195 for controlling the touchscreen
190.

[0061] The control unit 110 may include a processor 111.
The control unit 110 may further include a read only
memory (ROM) 112 to store control programs of the mobile
device 100, and a random access memory (RAM) 113 to
store signals and data received from the outside and data
related with tasks in execution.
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[0062] The control unit 110 may control the overall opera-
tion of the mobile device 100, control signal exchange
between the internal components 120 to 195 of the mobile
device 100, and perform data processing. The control unit
110 may use the power supply unit 180 to control power
supply to the internal components 120 to 195.

[0063] The processor 111 may include a graphics process-
ing unit (GPU, not shown) to process graphics data. The
processor 111 may further include a sensor controller (not
shown) to control sensors, and a communication processor
(not shown) to control communication.

[0064] The processor 111 may be implemented as a sys-
tem-on-chip (SoC) including a core (not shown) and a GPU
(not shown). The processor 111 may include a single core,
dual cores, triple cores, quad cores, or a multiple thereof.
The processor 111, ROM 112 and RAM 113 may be inter-
connected with each other via a bus 114.

[0065] The control unit 110 may control the mobile com-
munication unit 120, sub-communication unit 130, multi-
media unit 140, camera unit 150, positioning information
receiver 155, input/output unit 160, sensor unit 170, storage
unit 175, power supply unit 180, touchscreen 190, and
touchscreen controller 195.

[0066] The control unit 110 may control supply of power
to the accessory apparatus 200 by use of contacts between
the power supply unit 180 and the battery 185.

[0067] The control unit 110 may control a wireless power
transceiver 181 of the mobile device 100 for wireless power
transmission to the accessory apparatus 200.

[0068] The control unit 110 may provide the user with at
least one of visual feedback, audible feedback, and tactile
feedback in accordance with wired or wireless power trans-
mission to the accessory apparatus 200.

[0069] In various embodiments, the words “control unit”
of the mobile device 100 may be used as including the
processor 111, ROM 112, and RAM 113.

[0070] Under the control of the control unit 110, the
mobile communication unit 120 may use one or more
antennas to connect to another device (e.g. mobile device,
wearable device, or server) though a mobile communication
network.

[0071] Under the control of the control unit 110, the
sub-communication unit 130 may connect to another device
(e.g. mobile device, wearable device, or server) though a
wireless local area network (WLAN) communication mod-
ule 131 or a short-range communication module 132.
[0072] Under the control of the control unit 110, the
WLAN communication module 131 may wirelessly connect
to an access point (AP). The WLAN communication module
131 may support Wi-Fi communication.

[0073] The short-range communication module 132 may
support short-range communication based on at least one of
Bluetooth, Bluetooth low energy, Infrared Data Association
(IrDA), ultra-wideband (UWB), magnetic secure transmis-
sion (MST), and near field communication (NFC).

[0074] The mobile device 100 may be configured to
include one or all of the mobile communication unit 120,
WLAN communication module 131, and short-range com-
munication module 132 according to the functionality and/or
performance.

[0075] In various embodiments, the words “communica-
tion unit” may refer to the mobile communication unit 120
and/or the sub-communication unit 130.
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[0076] The multimedia unit 140 may receive a broadcast
from the outside, and play back audio data or video data
under the control of the control unit 110.

[0077] The audio player 141 may play back an audio
source material (e.g. audio file with extension “mp3”,
“wma”, “ogg” or “way”) pre-stored in the storage unit 175
or received from the outside by use of an audio codec under
the control of the control unit 110.

[0078] In particular, the audio player 141 may generate
audible feedback indicating wired or wireless power trans-
mission to the accessory apparatus 200. For example, under
the control of the control unit 110, the audio player 141 may
generate audible feedback by playing back a stored audio
source material using an audio codec when power is wiredly
or wirelessly transmitted to the accessory apparatus 200.
[0079] The video player 142 may play back a video source
material (e.g. video file with extension “mpeg”, “mpg”,
“mp4d”, “avi”, “mov”, or “mkv”) pre-stored in the storage
unit 175 or received from the outside by use of a video codec
under the control of the control unit 110.

[0080] In particular, the video player 142 may generate
visual feedback indicating wired or wireless power trans-
mission to the accessory apparatus 200. For example, the
video player 142 may generate visual feedback by playing
back a stored video source material using a video codec
under the control of the control unit 110.

[0081] The broadcast receiver 143 may receive a broad-
cast signal (e.g. television (TV), radio or data broadcast) and
associated supplementary information (e.g. electronic pro-
gram guide (EPG), or electronic service guide (ESG)) from
an external broadcast station through an antenna (not shown)
under the control of the control unit 110.

[0082] The multimedia unit 140 may include the audio
player 141 and the video player 142 only without the
broadcast receiver 143 according to the configuration or
performance of the mobile device 100. The control unit 110
may be configured to include the audio player 141 and video
player 142 of the multimedia unit 140.

[0083] The camera unit 150 may capture a still or moving
image under the control of the control unit 110. The camera
unit 150 may include at least one of a first camera 151
serving as a front-facing camera and a second camera 152
serving as a rear-facing camera. That is, the camera unit 150
may include one or both of the first camera 151 and the
second camera 152.

[0084] The camera unit 150 may include a supplementary
light source (e.g. flash 153) to illuminate a dark scene for the
first camera 151 or the second camera 152.

[0085] The camera unit 150 may further include a third
camera (not shown) near to the first camera 151 at the front
(e.g. with a gap of between 5 and 80 mm), and the first
camera 151 and third camera may be realized as a single
entity. The control unit 110 may use the first camera 151 and
third camera in the front to take a three-dimensional (3D)
still image or 3D moving image.

[0086] The camera unit 150 may further include a fourth
camera (not shown) near to the second camera 152 at the
back (e.g. with a gap of between 5 and 80 mm), and the
second camera 152 and fourth camera may be realized as a
single entity. The control unit 110 may use the second
camera 152 and fourth camera in the back to take a 3D still
image or 3D moving image.

[0087] The first camera 151 and second camera 152 may
be used to take a wide-angle picture, close-up picture or
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telephotograph with the help of additional lenses (not
shown) removably mounted on a separate adaptor (not
shown).

[0088] The positioning information receiver 155 may
receive signals (e.g. global positioning system (GPS) orbit
information, time and navigation information) from multiple
satellites orbiting the Earth on a periodic basis.

[0089] Using signals from multiple satellites, the mobile
device 100 may identify the position thereof between the
individual satellites and compute the distance based on the
time difference between signal transmission and reception.
The mobile device 100 may also compute the position, time,
and speed thereof by means of triangulation. Orbit correc-
tion or time correction may require additional satellite
signals.

[0090] In an indoor environment, the mobile device 100
may identify the position or speed thereof by use of wireless
access points. The mobile device 100 may identify the
position thereof on the basis of cell-identifiers (IDs),
enhanced cell-IDs, or angle of arrival (AoA) measurement.
The mobile device 100 may identify the position or speed
thereof by use of wireless beacons in an indoor environment.
[0091] The input/output unit 160 may include at least one
of one or more buttons 161, one or more microphones 162,
one or more speakers 163, one or more vibration motors 164,
a connector 165, a keypad 166, and an input pen 167.
[0092] Referring to FIGS. 1B and 2A, the buttons 161 may
include a home button 161a, a recent app button 1615,
and/or a back button 161¢ formed in the lower end region of
the front face of the mobile device 100. The buttons 161 may
include at least one volume button (not shown) and a
power/lock button 161e formed at the sides of the mobile
device 100. The buttons 161 may include the home button
161a, volume button, and power/lock button 161e only. The
buttons 161 may include both physical buttons and virtual
buttons. The buttons 161 may be represented in the form of
a text, image, or icon on the touchscreen 190.

[0093] The control unit 110 may receive an electrical
signal from a button 161 to which user input is applied. The
control unit 110 may sense user input on the basis of a signal
received from the button 161 (e.g. press or touch).

[0094] The description on the shape, position, function, or
label of the buttons 161 shown in FIGS. 1A, 1B, 2A, 2B, and
2C is illustrative only. It should be understood that there may
be various changes and modifications in details of the
buttons 161.

[0095] The microphone 162 may pick up a voice or sound
from the outside and generate a corresponding electrical
signal under the control of the control unit 110. Under the
control of the control unit 110, the electrical signal generated
by the microphone 162 may be converted into digital data
through an audio codec for being stored in the storage unit
175, or may be output to the speaker 163.

[0096] Referring to FIGS. 1B and 2A, the microphones
162 may be placed in the front face, rear face, and sides of
the mobile device 100. The microphones 162 may be placed
only in the sides of the mobile device 100.

[0097] The speaker 163 may output sounds corresponding
to various signals (e.g. radio signal, broadcast signal, audio
source, video file, and captured image) decoded by the audio
codec.

[0098] Referring to FIGS. 1B and 2A, the speakers 163
may be placed in the front face, rear face, and sides of the
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mobile device 100. The speakers 163 may be placed only in
the sides of the mobile device 100.

[0099] In particular, the speaker 163 may output audible
feedback indicating wired or wireless power transmission to
the accessory apparatus 200. For example, under the control
of'the control unit 110, the speaker 163 may generate audible
feedback when power is wiredly or wirelessly transmitted to
the accessory apparatus 200.

[0100] The vibration motor 164 may convert an electrical
signal into mechanical vibration under the control of the
control unit 110. The vibration motors 164 may include a
linear vibration motor, bar type vibration motor, coin type
vibration motor, and piezoelectric element vibration motor.

[0101] One or more vibration motors 164 may be placed
in the mobile device 100. The vibration motor 164 may
vibrate the whole of the mobile device 100 or vibrate a
portion thereof locally.

[0102] In particular, the vibration motor 164 may output
tactile feedback indicating wired or wireless power trans-
mission to the accessory apparatus 200. The vibration motor
164 may output various types of tactile feedback (e.g.
variations in intensity or duration of vibration) on the basis
of stored or received information under the control of the
control unit 110.

[0103] The connector 165 may be used as an interface for
connecting the mobile device 100 with an external device
(not shown) or power source (not shown). The connector
165 may be a micro universal serial bus (USB) or USB type
C connector.

[0104] Through a cable connected to the connector 165,
the mobile device 100 may send data (related with specific
content) stored in the storage unit 175 to the outside or
receive data (related with specific content) from the outside.
Through a cable connected to the connector 165, the mobile
device 100 may draw power from a power source (not
shown) or charge the battery with power drawn from the
power source. Through the connector 165, the mobile device
100 may be connected with an accessory device (e.g. flip
cover or speaker).

[0105] The keypad 166 may be used to receive user input
for controlling the mobile device 100. The keypad 166 may
be a virtual keypad (not shown) displayed on the touch-
screen 190 or a physical keypad (not shown) formed in the
front face of the mobile device 100. The keypad 166 may
also be an external keypad (not shown) connected through a
wired link or a wireless link based on short-range commu-
nication.

[0106] The input pen 167 may be pushed into and pulled
from the mobile device 100. The input pen 167 may be used
to touch (select), handwrite, or draw (paint or sketch) an
object (e.g. menu item, text, image, video, figure, icon, or
shortcut icon) or a piece of content (e.g. text file, image file,
audio file, video file, or webpage) displayed on the touch-
screen 190 or an application screen (e.g. memo screen,
notepad screen, or calendar screen).

[0107] The sensor unit 170 may be used to sense the state
of the mobile device 100 or the state of the nearby envi-
ronment of the mobile device 100. The sensor unit 170 may
include one or more sensors. The sensor unit 170 may
include a proximity sensor 171 to detect presence of the user
in the vicinity of the mobile device 100, an illuminance
sensor 172 to sense the amount of light in the vicinity of the
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mobile device 100, and a gyro sensor 173 to identify the
orientation of the mobile device 100 on the basis of the
rotational inertia.

[0108] The sensor unit 170 may further include an accel-
eration sensor (not shown), a gravity sensor (not shown),
and an altimeter (not shown). The sensor unit 170 may
further include a heartbeat sensor (not shown) and a finger-
print sensor (not shown).

[0109] A sensor of the sensor unit 170 may sense the state
of'the mobile device 100 and send a corresponding electrical
signal to the control unit 110. It should be readily understood
that at least one sensor may be changed in, removed from,
or added to the sensor unit 170 according to the performance
of the mobile device 100.

[0110] The storage unit 175 may store signals or data in
relation to operations of the mobile communication unit 120,
sub-communication unit 130, multimedia unit 140, camera
unit 150, positioning information receiver 155, input/output
unit 160, sensor unit 170, and touchscreen 190 under the
control of the control unit 110. The storage unit 175 may
store control programs for controlling the mobile device 100
or control unit 110, and GUIs, GUI images, user informa-
tion, documents, databases and data associated with appli-
cations provided by the manufacturer or downloaded from
the outside.

[0111] To indicate wired or wireless power transmission to
the accessory apparatus 200, the storage unit 175 may store
visual feedback data to be output to the touchscreen 190 (e.g.
video source), audible feedback data to be output to the
speaker 163 (e.g. sound source), and tactile feedback data to
be fed to the vibration motor 164 (e.g. haptic pattern).
[0112] The storage unit 175 may store information on the
feedback duration time (e.g. 500 ms).

[0113] In the description, the words “storage unit” may be
used as including the storage unit 175, the ROM 112 or
RAM 113 of the control unit 110, or a memory card (e.g.
micro secure digital (SD) card or memory stick) installed in
the mobile device 100. The storage unit 175 may include a
volatile memory, non-volatile memory, hard disk drive
(HDD), and solid state drive (SSD).

[0114] The power supply unit 180 may supply power to
the components 110 to 195 of the mobile device 100 under
the control of the control unit 110. Under the control of the
control unit 110, the power supply unit 180 may draw power
from an external power source (not shown) through a cable
connected to the connector 165 and supply power to the
components of the mobile device 100. The power supply
unit 180 may charge the battery 185 under the control of the
control unit 110.

[0115] The power supply unit 180 may supply power from
the battery 185 to the accessory apparatus 200 through a
wired connection using the contacts (not shown). Under the
control of the control unit 110, the power supply unit 180
may wirelessly charge the accessory apparatus 200 or the
wearable device 300 by use of a transmission coil (1814 in
FIG. 6) linked with the battery 185. Wireless charging may
be carried out using magnetic resonance, electromagnetic
waves, or electromagnetic induction.

[0116] The touchscreen 190 may display GUI windows or
screens corresponding to various services provided to the
user (e.g. voice call, video call, data transmission, data
reception, photographing, video playback, and application
execution). The touchscreen 190 may include a touch panel
(not shown) for touch input, and a display panel (not shown)
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for screen display. The touchscreen 190 may further include
an edge touch panel (not shown) for touch input, and an edge
display panel (not shown) for screen display.

[0117] The touchscreen 190 may generate an analog signal
corresponding to single-touch input or multi-touch input on
the home screen 191 or GUI screen and send the analog
signal to the touchscreen controller 195. The touchscreen
190 may sense single-touch input or multi-touch input
entered by the body of the user (finger or thumb) or the input
pen 167.

[0118] The touchscreen controller 195 may convert an
analog signal corresponding to single-touch input or multi-
touch input received from the touchscreen 190 into a digital
signal and send the digital signal to the control unit 110. The
control unit 110 may use the digital signal received from the
touchscreen controller 195 to extract x and y coordinates of
the touch point on the touchscreen 190.

[0119] The control unit 110 may use a digital signal
received from the touchscreen controller 195 to control the
touchscreen 190. For example, the control unit 110 may
display a shortcut icon selected by touch input on the
touchscreen 190 so that it is distinguished from other
shortcut icons, or may execute an application (e.g. phone
call) associated with the shortcut icon selected by touch
input and display the corresponding screen on the touch-
screen 190.

[0120] Although the mobile device 100 is described as
having one touchscreen in FIGS. 1A, 1B, 2A, and 2B, it may
have multiple touchscreens. The individual touchscreens
may be respectively arranged in housings and the individual
housings may be interconnected with each other via one or
more hinges.

[0121] Multiple touchscreens may be arranged vertically
or horizontally on the front face of the housing. Multiple
touchscreens may be implemented using one display panel
and multiple touch panels. Multiple touchscreens may be
implemented using multiple display panels and one touch
panel. Multiple touchscreens may be implemented using
multiple display panels and multiple touch panels.

[0122] It should be readily understood that at least one
component may be added to, removed from, or changed in
the mobile device 100 shown in FIG. 1A, 1B, 2A, 2B, or 2C
according to the performance thereof.

[0123] Referring to FIGS. 1A, 1B, 2A, 2B, and 2C, the
accessory apparatus 200 may be mounted on or attached to
the mobile device 100. The accessory apparatus 200 may
have a mounting structure 202f for being mounted on or
attached to the mobile device 100. The accessory apparatus
200 attached to the mobile device 100 may wirelessly
transmit power to the wearable device 300 in (or out of)
contact with the cover (front cover or rear cover) including
the wireless power transmitter 281 with a transmission coil.

[0124] The accessory apparatus 200 may include a cou-
pling member 203 linking the front cover 201 and the rear
cover 202. The mobile device 100 may be placed on one of
the front cover 201 and the rear cover 202.

[0125] The accessory apparatus 200 may have a wireless
power transmitter 281 in either the front cover 201 or the
rear cover 202. For example, the wireless power transmitter
281 may be placed between the front outer cover surface
201a and the front inner cover surface 2015 or between the
rear inner cover surface 202a and the rear outer cover
surface 2025b.
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[0126] The wireless power transmitter 281 is described in
detail later.
[0127] Referring to FIGS. 1A, 1B, and 2B, the wearable

device 300 may wirelessly draw power (e.g. being charged)
from the accessory apparatus 200 in contact therewith.
[0128] As shown in FIG. 1A, the remaining power of the
battery being charged (e.g. charging level of 65%) may be
displayed on the screen of the wearable device 300. As
shown FIG. 1B, the remaining power of the battery being
charged (e.g. charging level of 56%) may be displayed on
the screen of the wearable device 300. When charging is
completed, a notification indicating charging completion
may be displayed on the screen of the wearable device 300.
[0129] The wearable device 300 may use a sensor unit 370
to sense a biometric signal of the user (e.g. heartbeat) and
include a mechanism to analyze the state of the user on the
basis of biometric information corresponding to the sensed
biometric signal.

[0130] The wearable device 300 may include a control
unit 310, mobile communication unit 320, sub-communica-
tion unit 330, multimedia unit 340, camera unit 350, posi-
tioning information receiver 355, input/output unit 360,
sensor unit 370, storage unit 375, power supply unit 380,
wireless power receiver 381, and battery 385. The wearable
device 300 may further include a touchscreen 390 and a
touchscreen controller 395.

[0131] The control unit 310 may include a processor 311.
The control unit 310 may further include a ROM 312 to store
control programs of the wearable device 300, and a RAM
313 to store signals and data received from the outside and
data related with tasks in execution.

[0132] The control unit 310 of the wearable device 300 is
substantially similar to the control unit 110 of the mobile
device 100, and hence a repeated description is omitted.
[0133] In various embodiments, the words “control unit”
of the wearable device 300 may be used as including the
processor 311, ROM 312, and RAM 313.

[0134] Under the control of the control unit 310, the
mobile communication unit 320 may use one or more
antennas to connect to another device (e.g. mobile device,
accessory apparatus, or server) though a mobile communi-
cation network.

[0135] Under the control of the control unit 310, the
sub-communication unit 330 may connect to another device
(e.g. mobile device, accessory apparatus, or server) though
a WLAN communication module 331 or a short-range
communication module 332.

[0136] The mobile communication unit 320 and sub-
communication unit 330 of the wearable device 300 are
substantially similar to the mobile communication unit 120
and sub-communication unit 130 of the mobile device 100,
and hence a repeated description is omitted.

[0137] In various embodiments, the words “communica-
tion unit” of the wearable device 300 may refer to the mobile
communication unit 320 and/or the sub-communication unit
330.

[0138] The multimedia unit 340 may play back audio data
and/or video data under the control of the control unit 310.
The multimedia unit 340 may include an audio player 341
and a video player 342.

[0139] The multimedia unit 340 of the wearable device
300 is substantially similar to the multimedia unit 140 of the
mobile device 100, and hence a repeated description is
omitted.
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[0140] The camera unit 350 may capture a still or moving
image under the control of the control unit 310. The camera
unit 350 may be placed in one of the front face, the side and
the band 300a of the wearable device 300. The camera unit
350 may include camera 351 and a supplementary light
source (e.g. flash 353) to illuminate a dark scene.

[0141] The positioning information receiver 355 may
receive signals (e.g. satellite orbit information, time and
navigation information) from multiple satellites orbiting the
Earth on a periodic basis.

[0142] The positioning information receiver 355 of the
wearable device 300 is substantially similar to the position-
ing information receiver 155 of the mobile device 100, and
hence a repeated description is omitted.

[0143] The input/output unit 360 may include at least one
of one or more buttons 361, a microphone 362, a speaker
363, a vibration motor 364, a connector 365, and a keypad
366.

[0144] The buttons 361 may be arranged in the front face
or the side of the wearable device 300.

[0145] The microphone 362 may pick up a voice or sound
from the outside and generate a corresponding electrical
signal under the control of the control unit 310.

[0146] The speaker 363 may output sounds corresponding
to various signals (e.g. radio signal, broadcast signal, audio
source, video file, and captured image) decoded by the audio
codec under the control of the control unit 310.

[0147] The vibration motor 364 may convert an electrical
signal into mechanical vibration under the control of the
control unit 310. The vibration motor 364 may be a linear
vibration motor, bar type vibration motor, coin type vibra-
tion motor, or piezoelectric element vibration motor.
[0148] The connector 365 may be used as an interface for
connecting the wearable device 300 with an external device
(not shown) or power source (not shown). The connector
365 may be placed in the side or rear face of the wearable
device 300.

[0149] The keypad 366 may be used to receive user input
for controlling the wearable device 300.

[0150] The elements 361 to 366 of the input/output unit
360 of the wearable device 300 are substantially similar to
the elements 161 to 166 of the input/output unit 160 of the
mobile device 100, and hence a repeated description is
omitted.

[0151] The sensor unit 370 may be used to sense the state
of the wearable device 300 or the state of the nearby
environment of the wearable device 300. The sensor unit
370 may detect biometric signals of the user. The sensor unit
370 may include a heartbeat sensor 371 to detect the heart
rate of the user, an illuminance sensor 372 to sense the
amount of light in the vicinity of the wearable device 300,
and an acceleration sensor 373 to sense the acceleration of
the wearable device 300 along the three axes (x, y and z
axes).

[0152] It should be readily understood that at least one
sensor may be changed in, removed from, or added to the
sensor unit 370 according to the performance of the wear-
able device 300.

[0153] The sensor unit 370 of the wearable device 300 is
substantially similar to the sensor unit 170 of the mobile
device 100, and hence a repeated description is omitted.
[0154] The storage unit 375 may store signals or data in
relation to operations of the mobile communication unit 320,
sub-communication unit 330, multimedia unit 340, camera
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unit 350, positioning information receiver 355, input/output
unit 360, sensor unit 370, and touchscreen 390 under the
control of the control unit 310. The storage unit 375 may
store control programs for controlling the wearable device
300 or control unit 310, and GUIs, GUI images, user
information, documents, databases and data associated with
applications provided by the manufacturer or downloaded
from the outside.

[0155] The storage unit 375 of the wearable device 300 is
substantially similar to the storage unit 175 of the mobile
device 100, and hence a repeated description is omitted.
[0156] In the description, the words “storage unit” of the
wearable device 300 may be used as including the storage
unit 375, the ROM 312 or RAM 313 of the control unit 310,
or a memory card (e.g. micro SD card or memory stick)
installed in the wearable device 300. The storage unit of the
wearable device 300 may include a volatile memory, non-
volatile memory, HDD, and SSD.

[0157] The power supply unit 380 may supply power to
the components 310 to 395 of the wearable device 300 under
the control of the control unit 310. Under the control of the
control unit 310, the power supply unit 380 may draw power
from an external power source (not shown) through a cable
connected to the connector 365 and supply power to the
components of the wearable device 300.

[0158] The power supply unit 380 may charge the battery
385 under the control of the control unit 310.

[0159] Under the control of the control unit 310, the power
supply unit 380 may wirelessly charge the battery 385 by use
of the wireless power receiver 381. Wireless charging may
be carried out using magnetic resonance, electromagnetic
waves, or magnetic induction.

[0160] The touchscreen 390 may display GUI windows or
screens corresponding to various services provided to the
user (e.g. biometric information presentation, voice call,
video call, data transmission, broadcast reception, photo-
graphing, video playback, and application execution). The
touchscreen 390 may include a touch panel (not shown) for
touch input, and a display panel (not shown) for screen
display.

[0161] When the touchscreen 390 is a one-piece touch-
screen with two curved sides, the touchscreen 390 may
include a main display region (not shown) and an edge
display region (not shown) at the side. The main display
region may be flat or may have a smaller curvature than the
edge display region (more flat).

[0162] The touchscreen controller 395 may convert an
analog signal corresponding to single-touch input or multi-
touch input received from the touchscreen 390 into a digital
signal and send the digital signal to the control unit 310. The
control unit 310 may use the digital signal received from the
touchscreen controller 395 to identify x and y coordinates of
the touch point on the touchscreen 390.

[0163] Although the wearable device 300 is described as
having one touchscreen in FIGS. 1A, 1B, and 2B, it may
have multiple touchscreens (in one housing).

[0164] The wearable device 300 is described as having a
flat touchscreen by way of illustration. It is readily under-
stood to those skilled in the art that the wearable device 300
can be configured to have a bendable curved touchscreen.
[0165] It should be readily understood that at least one
component may be added to, removed from, or changed in
the wearable device 300 shown in FIGS. 1A, 1B, and 2B
according to the performance thereof.
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[0166] FIG. 3A is a schematic exploded perspective view
of an accessory apparatus according to an embodiment of
the present disclosure.

[0167] FIG. 3B is a schematic exploded perspective view
of an accessory apparatus according to an embodiment of
the present disclosure.

[0168] Referring to FIGS. 1A, 1B, 2C, 3A, and 3B, the
wearable device 300 to be charged may be placed on the
front cover 201 of the accessory apparatus 200 wiredly
connected with the mobile device 100.

[0169] In one embodiment, the wireless power transmitter
281 of the accessory apparatus 200 may include a wireless
power control processor 281a, a connector 2815, a direct
current-alternating current (DC-AC) converter 281c, a trans-
mission coil 281d, a heat dissipation member 281e, and a
magnetic shield member 281/

[0170] In an embodiment, the accessory apparatus 200
may include only the transmission coil 2814 in the wireless
power transmitter. When the accessory apparatus 200
includes the transmission coil 281d only, some elements of
the mobile device 100 may take the place of the other
elements (281a and 281¢) of the wireless power transmitter.
For example, the control unit 110 of the mobile device 100
may convert the DC power of the battery 185 into AC power
by use of a DC-AC converter (not shown) and wiredly
supply the AC power to the accessory apparatus 200 through
a connector (not shown), and the accessory apparatus 200
may wirelessly transmit power to the wearable device (or
another mobile device) through the transmission coil.

[0171] The accessory apparatus 200 may be mounted on
or attached to the mobile device 100. The mounting structure
202f" of the accessory apparatus 200 may be used for
mounting on or attachment to the mobile device 100. Upon
mounting, the connector 2815 of the accessory apparatus
200 may be brought into contact with the contacts (not
shown) of the mobile device 100. The mobile device 100
may wiredly transmit power from the battery 185 to the
accessory apparatus 200 through the contacts and the con-
nector 2815. Here, the battery 185 supplies DC power to the
accessory apparatus 200.

[0172] In one embodiment, the wireless power control
processor 281a may control the wireless power transmitter
281 to wirelessly transmit power to the accessory apparatus
200. To this end, the wireless power control processor 281a
may control at least one of the connector 2815, DC-AC
converter 281c¢, and transmission coil 2814d.

[0173] The wireless power control processor 281a may
detect the wearable device 300 placed on the front cover
surface 201 of the accessory apparatus 200. For example, in
standby state, the wireless power control processor 281a
may send an analog ping to detect presence of an object, and
send a digital ping to identify a target to be charged (e.g.
wearable device 300). In one embodiment, an analog ping
may be sent on a periodic basis of, for example, 500 ms. A
digital ping may be sent using a preset frequency of, for
example, 175 kHz.

[0174] The accessory apparatus 200 wiredly connected
with the mobile device 100 may use the wireless power
transmitter 281 (wireless power control processor 281a) to
wirelessly transmit power to the wearable device 300.
[0175] The wireless power transmitter 281 may include an
overvoltage protection (OVP) circuit (not shown). When
power with a voltage higher than a preset threshold is
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supplied from an external power source, the OVP circuit
may separate the internal circuit from the external power
source.

[0176] In an embodiment, the power of the battery 185
may be transmitted to the accessory apparatus 200 in the
form of AC power. When AC power is supplied to the
accessory apparatus 200, the DC-AC converter 281¢ may be
omitted from the accessory apparatus 200.

[0177] The DC-AC converter 28lc¢ may convert DC
power supplied through the connector 2815 into AC power.
The DC-AC converter 281¢ may be realized as an integrated
circuit (IC) chip or DC-AC conversion circuit.

[0178] AC power from the DC-AC converter 281¢ may be
wirelessly transmitted through magnetic fields formed
between the transmission coil 2814 and the reception coil
381e. Changes in magnetic flux caused by the current fed to
the transmission coil 2814 induces a current in the reception
coil 381e. Power may be wirelessly transmitted through
interactions between the coils 2814 and 381e. According to
the Wireless Power Consortium (WPC) standard for wireless
charging, a frequency range between 110 kHz and 205 kHz
may be used for power transmission. According to the Power
Matters Alliance (PMA) standard for wireless charging, a
frequency range between 277 kHz and 357 kHz may be used
for power transmission.

[0179] The wireless power control processor 281a and the
DC-AC converter 281¢ may be mounted on a printed circuit
board 281p. In addition to the wireless power control
processor 281a and the DC-AC converter 281¢, other parts
for wireless power transmission may be mounted on the
printed circuit board 281p.

[0180] The transmission coil 2814 may be of various
shapes including a circle. AC power from the DC-AC
converter 281¢ causes a current to flow through the trans-
mission coil 281d. Changes in the flow of current generate
magnetic fields around the transmission coil 281d, and the
magnetic fields induce an electromotive force (voltage) in a
nearby reception coil (e.g. reception coil 381e of the wear-
able device 300). This induced electromotive force enables
wireless power transmission to the wearable device 300
connected with the reception coil (e.g. reception coil 381¢).
[0181] The transmission coil 2814 may include a matching
circuit composed of an inductor (L) and a capacitor (C) to
match a frequency suitable for wireless power transmission.
[0182] The transmission coil 281d may be one of WPC
transmitter coils. For example, the transmission coil 281d
may be of a circle, oval, or polygon with rounded corners
(triangle, quadrangle, or the like).

[0183] The transmission coil 281d may be a single coil or
a group of coils. When the transmission coil 2814 is a group
of coils, the individual coils may partially overlap each
other. When the transmission coil 281d is a group of coils,
the wireless power control processor 281a may change the
level of wirelessly transmitted power according to the infor-
mation on the accessory apparatus 200 (e.g. maximum
power and remaining battery power).

[0184] The heat dissipation member 281e may dissipate
heat generated by the printed circuit board 281p during
wireless power transmission. The heat dissipation member
281e may have a shape corresponding to that of the printed
circuit board 281p.

[0185] The heat dissipation member 281e may be placed
above or under the printed circuit board 281p.
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[0186] The heat dissipation member 281e may be of a
shape rapidly dissipating heat like a sheet or film. The heat
dissipation member 281e may be made of various materials
rapidly dissipating heat, such as a graphite sheet, copper
sheet, thermal interface material (TIM), heat pipe, and
graphene.

[0187] The magnetic shield member 281f may prevent
magnetic fields generated by the transmission coil 281d
from affecting the surroundings. The magnetic shield mem-
ber 281f may enhance the performance of charging. The
magnetic shield member 281/ may be made of, for example,
ferrite.

[0188] The magnetic shield member 281/ may be placed
above or under the transmission coil 2814 in accordance
with the direction of wireless power transmission. For
example, when the direction of wireless power transmission
is toward the front outer cover surface 201a of the accessory
apparatus 200 (e.g. positive z-axis direction in FIG. 3A), the
magnetic shield member 281f may be placed under the
transmission coil 2814. When the direction of wireless
power transmission is toward the front inner cover surface
2015 of the accessory apparatus 200 (e.g. negative z-axis
direction in FIG. 3A), the magnetic shield member 281f may
be placed above the transmission coil 2814.

[0189] The front inner cover surface 2015 of the accessory
apparatus 200 may be arranged so that the wireless power
control processor 281a, DC-AC converter 281c, transmis-
sion coil 2814, heat dissipation member 281e, and magnetic
shield member 281/ are not exposed to the outside. The front
inner cover surface 2015 of the accessory apparatus 200 may
be arranged so that power lines (not shown) between the
printed circuit board 281p and the connector 2815 are not
exposed to the outside.

[0190] The configuration of the accessory apparatus 200
shown in FIG. 3B is substantially identical to that shown in
FIG. 3A except for the magnetic shield member 281/,

[0191] When the direction of wireless power transmission
is toward both the front cover surfaces 201a and 2015 of the
accessory apparatus 200 (e.g. positive and negative z-axis
directions), the magnetic shield member 281/ may be omit-
ted from the accessory apparatus 200. That is, when neither
the front inner cover surface 2015 nor the front outer cover
surface 201q includes the magnetic shield member 281/, the
accessory apparatus 200 may wirelessly transmit power to
the wearable device 300 placed on the front inner cover
surface 2015 or the front outer cover surface 201a.

[0192] When the wearable device 300 placed on the front
inner cover surface 2015 is wirelessly charged as shown in
FIG. 1B, the mobile device 100 may not only supply power
for wireless charging but also provide a service (e.g. music
playback) to the user (i.e. multitasking).

[0193] According to various embodiments of the present
disclosure, an accessory apparatus includes a front cover, a
rear cover to accommodate a mobile device, and a coupling
member linking the front cover and the rear cover together.
The accessory apparatus may further include a wireless
power control processor, a connector to electrically connect
the accessory apparatus to the mobile device, a DC-AC
converter to convert DC power from the connector into AC
power, and a transmission coil to wirelessly transmit power
through magnetic fields generated by the AC power. The
wireless power control processor, DC-AC converter, and
transmission coil may be arranged in the front cover.
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[0194] In one embodiment, the transmission coil is further
arranged in the front cover to wirelessly transmit the mag-
netic fields towards the external device. The transmission
coil may be further arranged to wirelessly transmit the
magnetic fields towards the external device through at least
one of an outside of the front cover or an inside of the front
cover.

[0195] In one embodiment, the connector may be electri-
cally connected with the battery of the mobile device and
may be placed in the rear cover. The connector may also be
electrically connected to a complementary connector of the
mobile device when the rear cover accommodates the
mobile device.

[0196] In one embodiment, the connector may be electri-
cally connected with a complementary connector of the
mobile device and may be rotated at a preset angle relative
to the rear cover for being connected with the connector of
the mobile device when the rear cover does not accommo-
date the mobile device and when the rear cover accommo-
dates the mobile device.

[0197] In one embodiment, the front cover may include a
transparent region, and at least one of the wireless power
control processor, DC-AC converter, or transmission coil
may be arranged in a region other than the transparent
region.

[0198] In one embodiment, the accessory apparatus may
further include a magnetic shield member in the front cover,
and the magnetic shield member may be placed adjacent
(e.g., above or under) the transmission coil in accordance
with the direction of wireless power transmission.

[0199] When the direction of wireless power transmission
is toward the outside of the front cover, the magnetic shield
member may be placed under the transmission coil. When
the direction of wireless power transmission is toward the
inside of the front cover, the magnetic shield member may
be placed above the transmission coil.

[0200] In one embodiment, the accessory apparatus may
further include a printed circuit board in the front cover. The
wireless power control processor and DC-AC converter may
be mounted on the printed circuit board.

[0201] In one embodiment, the accessory apparatus may
further include a heat dissipation member in the front cover.
The heat dissipation member may dissipate heat generated
by the printed circuit board.

[0202] According to various embodiments of the present
disclosure, an accessory apparatus may include: a housing
configured to at least partially cover one face of a mobile
device and have a substantially flat region, a mounting
structure placed at one face of the housing and configured to
be removably mounted on the mobile device, a connector
placed on the one face of the housing and configured to draw
power from the mobile device, a wireless charging trans-
mitter circuit electrically connected with the connector and
placed in the housing, and a conductive pattern at least
partially included in the substantially flat region, the con-
ductive pattern electrically connected with the wireless
charging transmitter circuit.

[0203] In one embodiment, the accessory apparatus may
further include a control circuit that is configured to receive
a signal from the mobile device and control the wireless
charging transmitter circuit in response to the signal.
[0204] In one embodiment, the substantially flat region is
large enough to at least partially cover a display unit of the
mobile device.
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[0205] The mounting structure of the accessory apparatus
may include a magnetic object or magnetic substance attach-
able to or attracted by a magnetic object or magnet arranged
in one side of the external housing of the mobile device.
[0206] In the description, the accessory apparatus 200
refers to a device that is mountable on (attachable to) the
mobile device 100 and can draw power from the mobile
device 100 through a wired connection. The configuration
(size or shape) of the accessory apparatus 200 is for illus-
tration only. It should be readily understood that there may
be various changes and modifications in the configuration of
the accessory apparatus 200.

[0207] It will be readily understood that at least one
component may be added to (e.g. battery to temporarily
store received power, capacitor, or sensor), removed from
(e.g. heat dissipation member), or changed in the accessory
apparatus 200 shown in FIGS. 1A, 1B, 2A, 2B, 2C, 3A, and
3B according to the performance of the mobile device 100.
[0208] In one embodiment, referring to FIGS. 1A, 1B, 2C,
and 3A, the wireless power receiver 381 of the wearable
device 300 may wirelessly receive power from the wireless
power transmitter 281 of the accessory apparatus 200.
[0209] The wireless power receiver 381 of the wearable
device 300 may include a wireless power control processor
381a, regulator 381¢, AC-DC converter 3814, and reception
coil 381e. The wireless power receiver 381 may include an
OVP circuit (not shown). The wireless power receiver 381
may further include at least one of a heat dissipation member
(not shown) and a magnetic shield member (not shown).
[0210] The wireless power control processor 381a may
control the AC-DC converter 381d to convert AC power
from the reception coil 381e into DC power. The voltage of
the DC power may be adjusted by the regulator 381c to a
voltage suitable for charging the battery 385 (e.g. 5 V). The
regulator 381c¢ and the wireless power control processor
381a may be implemented as a single entity or different
entities.

[0211] The wireless power control processor 381a may
control supply of power (or voltage) to the battery 385. For
example, the wireless power control processor 381a may
control the regulator 381c¢ to supply adjusted power (or
voltage) to the battery 385.

[0212] FIG. 4A is a schematic exploded perspective view
of an accessory apparatus according to an embodiment of
the present disclosure.

[0213] FIG. 4B is a schematic exploded perspective view
of an accessory apparatus according to an embodiment of
the present disclosure.

[0214] Referring to FIG. 4A, the wireless power transmit-
ter 281" of the accessory apparatus 200 may include a
wireless power control processor 2814d', a connector 2815',
a DC-AC converter 281¢', and a transmission coil 2814". The
wireless power transmitter 281' may further include a heat
dissipation member 281¢', and a magnetic shield member
2811

[0215] In one embodiment, the accessory apparatus 200
may use the mounting structure 202/ for being mounted on
or attached to the mobile device 100. The accessory appa-
ratus 200 may be connected with the connector 165 of the
mobile device 100 by use of the connector 2815'. The
accessory apparatus 200 may draw power from the battery
185 of the mobile device 100 through the connector 281%'
and the connector 165.
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[0216] Like the accessory apparatus 200 shown in FIGS.
3A and 3B, the accessory apparatus 200 in FIG. 4A may
include a front cover 201, a rear cover 202, and a coupling
member 203 linking the front cover 201 and the rear cover
202.

[0217] The connector 2815' connectable to the connector
165 of the mobile device 100 may be rotated. Upon mount-
ing on (or attachment to) the mobile device 100, the con-
nector 2815' may be rotated at a preset angle (e.g. 85
degrees) relative to the rear inner cover surface 202a. For
example, the preset angle may be between 10 degrees and 60
degrees. The preset angle may be between 5 degrees and 95
degrees.

[0218] It will be readily understood that the angle set for
the connector 2815' may change according to the structure or
size of the accessory apparatus 200.

[0219] The power of the battery 185 of the mobile device
100 may be transmitted to the accessory apparatus 200 in the
form of DC power.

[0220] The DC-AC converter 281¢' may convert DC
power supplied through the connector 2814' into AC power.
[0221] AC power from the DC-AC converter 281¢' may be
wirelessly transmitted to the wearable device 300 through
magnetic fields formed between the transmission coil 2814"
and the reception coil 381e.

[0222] The wireless power control processor 2814a' and the
DC-AC converter 281¢' may be mounted on a printed circuit
board 281p'. In addition to the wireless power control
processor 281a' and the DC-AC converter 281¢', other parts
for wireless power transmission may be mounted on the
printed circuit board 281p".

[0223] The transmission coil 2814 may be of various
shapes including a circle. AC power from the DC-AC
converter 281¢' flows through the transmission coil 281d"
[0224] The heat dissipation member 281¢' may dissipate
heat generated by the printed circuit board 281p' during
wireless power transmission.

[0225] The magnetic shield member 281f may prevent
magnetic fields generated by the transmission coil 2814
from affecting the surroundings.

[0226] In an embodiment, the accessory apparatus 200
may include only the transmission coil 2814" in the wireless
power transmitter. When the accessory apparatus 200
includes the transmission coil 2814 only, some elements of
the mobile device 100 may take the place of the other
elements (281a' and 281¢") of the wireless power transmitter.
For example, the control unit 110 of the mobile device 100
may convert the DC power of the battery 185 into AC power
by use of a DC-AC converter (not shown) and wiredly
supply the AC power to the accessory apparatus 200 through
a connector (not shown), and the accessory apparatus 200
may wirelessly transmit power to the wearable device (or
another mobile device) through the transmission coil 2814d".
[0227] The clements (2814', 281¢' to 281f) of the wireless
power transmitter 281' in FIG. 4A excluding the connector
2815' are substantially similar to the corresponding elements
(281a, 281c to 281f) of the wireless power transmitter 281
in FIG. 3A excluding the connector 28154, and thus a
repeated description thereof is omitted.

[0228] Referring to FIG. 4B, the elements (281a' to 281¢")
of the accessory apparatus 200 may be substantially identi-
cal to the corresponding elements (281a' to 281e'") of the
accessory apparatus 200 in FIG. 4A excluding the magnetic
shield member 281/
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[0229] When the magnetic shield member 281/ is not
included in the front cover surfaces 2014' and 201a', the
accessory apparatus 200 may wirelessly transmit power in
two directions (e.g. positive or negative z-axis direction). In
other words, when neither the front inner cover surface 2015'
nor the front outer cover surface 201a' includes the magnetic
shield member 281f, the accessory apparatus 200 may
wirelessly transmit power to the wearable device 300 placed
on the front inner cover surface 2015' or the front outer cover
surface 201a’.

[0230] When the wearable device 300 placed on the front
inner cover surface 2014' is wirelessly charged as shown in
FIG. 1B, the mobile device 100 may not only supply power
for wireless charging but also provide a service (e.g. music
playback) to the user (i.e. multitasking).

[0231] According to various embodiments of the present
disclosure, an accessory apparatus may include: a first cover
to cover or expose the front face of a mobile device, a second
cover having a space to accommodate the mobile device, a
coupling member to link the first cover and the second cover,
and a wireless power transmitter circuit placed in the first
cover and configured to wirelessly transmit power through
magnetic fields generated by AC power that is obtained via
DC-AC conversion from DC power of a battery of the
mobile device accommodated in the second cover.

[0232] In one embodiment, the wireless power transmitter
circuit may include a wireless power control processor, a
connector electrically connected with the battery of the
mobile device, a DC-AC converter to convert DC power
from the connector into AC power, and a transmission coil
to wirelessly transmit power to an external reception coil
through magnetic fields generated by the AC power.
[0233] Operations of the accessory apparatus 200 shown
in FIG. 4B are substantially identical to those of the acces-
sory apparatus 200 shown in FIG. 4A, and thus a repeated
description thereof is omitted.

[0234] FIG. 5A is a schematic exploded perspective view
of an accessory apparatus according to an embodiment of
the present disclosure.

[0235] FIG. 5B is a schematic exploded perspective view
of an accessory apparatus according to an embodiment of
the present disclosure.

[0236] Referring to FIG. 5A, the wireless power transmit-
ter 281" of the accessory apparatus 200 may include a
wireless power control processor 281a", a connector 2815",
a DC-AC converter 281¢", and a transmission coil 2814".
The wireless power transmitter 281" may further include a
heat dissipation member 281e", and a magnetic shield
member 281/".

[0237] The accessory apparatus 200 may be connected
with the connector 165 of the mobile device 100 by use of
the connector 2815". The accessory apparatus 200 may draw
power from the battery 185 of the mobile device 100 through
the connector 281" and the connector 165.

[0238] Unlike the accessory apparatus 200 of FIG. 3A, the
accessory apparatus 200 of FIG. 5A may include a coupling
member 208 that is configured to detachably link the front
cover 201" of the accessory apparatus 200 to one side of the
mobile device 100. The coupling member 208 may be
referred to as a mounting structure. The coupling member
208 of the accessory apparatus 200 may include a magnetic
object or magnetic substance attachable to or attracted by a
magnetic object or magnet arranged in one side (e.g. side or
rear face) of the external housing of the mobile device 100.
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[0239] The coupling member 208 may include a magnet or
vacuum absorber using air pressure. The coupling member
208 may be rotated relative to the front cover 201". Rotation
of the coupling member 208 may cause the front cover 201"
to cover or expose the screen of the mobile device 100.
[0240] The connector 2815" connectable with the connec-
tor 165 of the mobile device 100 may protrude from the side
of the accessory apparatus 200 by using a cable of a given
length. For example, according to attachment to (or detach-
ment from) the mobile device 100, the connector 2815" may
protrude by a preset length (e.g. 10 mm or less) from the side
of'the accessory apparatus 200. The protruding length of the
connector 2815" may be set so as not to cause interference
to coupling between the coupling member 208 and the side
of the mobile device 100.

[0241] The connector 2815" may have a shape of a pogo
pin in accordance with the connector 165 of the mobile
device 100. For example, the connector 2815" may have a
shape of a magnetic pogo pin in accordance with the
connector 165 of the mobile device 100.

[0242] It will be readily understood that the protruding
length of the connector 2815" may change according to the
structure or size of the accessory apparatus 200. It will also
be readily understood that the protruding length of the
connector 2815" may change according to the structure or
size of the connector 2815".

[0243] The wireless power transmitter 281" of the acces-
sory apparatus 200 may include a wireless power control
processor 281a", the connector 2815", a DC-AC converter
281c¢", a transmission coil 281d4", a heat dissipation member
281¢", and a magnetic shield member 2817".

[0244] The DC-AC converter 281¢" may convert DC
power supplied through the connector 2815" into AC power.
AC power from the DC-AC converter 281¢" may be wire-
lessly transmitted to the wearable device 300 through mag-
netic fields formed between the transmission coil 2814" and
the reception coil 381e.

[0245] The wireless power control processor 281a" and
the DC-AC converter 281¢" may be mounted on a printed
circuit board 281p". In addition to the wireless power control
processor 281a" and the DC-AC converter 281¢", other parts
for wireless power transmission may be mounted on the
printed circuit board 281p".

[0246] The transmission coil 2814" may be of various
shapes including a circle. AC power from the DC-AC
converter 281¢" flows through the transmission coil 281d".
[0247] The heat dissipation member 281¢" may dissipate
heat generated by the printed circuit board 281p" during
wireless power transmission.

[0248] The magnetic shield member 281f" may prevent
magnetic fields generated by the transmission coil 2814"
from affecting the surroundings.

[0249] In an embodiment, the accessory apparatus 200
may include only the transmission coil 2814" in the wireless
power transmitter. When the accessory apparatus 200
includes the transmission coil 281d" only, some elements of
the mobile device 100 may take the place of the other
elements (2814a" to 281c¢") of the wireless power transmitter.
For example, the control unit 110 of the mobile device 100
may convert the DC power of the battery 185 into AC power
by use of a DC-AC converter (not shown) and wiredly
supply the AC power to the accessory apparatus 200 through
a connector (not shown), and the accessory apparatus 200
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may wirelessly transmit power to the wearable device (or
another mobile device) through the transmission coil 281d".
[0250] The elements (281a", 281c" to 281/") of the wire-
less power transmitter 281" in FIG. 5A excluding the con-
nector 2815" are substantially similar to the corresponding
elements (281a, 281c¢ to 281f) of the wireless power trans-
mitter 281 in FIG. 3A excluding the connector 2815, and
thus a repeated description thereof is omitted.

[0251] Referring to FIG. 5B, the elements (281a" to
281e") of the accessory apparatus 200 may be substantially
identical to the corresponding elements (281a" to 281¢") of
the accessory apparatus 200 in FIG. 5A excluding the
magnetic shield member 281/".

[0252] When the magnetic shield member 2817 is not
included in the front cover surfaces 2015" and 201a", the
accessory apparatus 200 may wirelessly transmit power in
two directions (e.g. positive or negative z-axis direction). In
other words, when neither the front inner cover surface
2015" nor the front outer cover surface 201a" includes the
magnetic shield member 2817", the accessory apparatus 200
may wirelessly transmit power to the wearable device 300
placed on the front inner cover surface 2015" or the front
outer cover surface 201a".

[0253] When the wearable device 300 placed on the front
inner cover surface 2016" is wirelessly charged as shown in
FIG. 1B, the mobile device 100 may not only supply power
for wireless charging but also provide a service (e.g. music
playback) to the user (i.e. multitasking).

[0254] Operations of the accessory apparatus 200 shown
in FIG. 5B are substantially identical to those of the acces-
sory apparatus 200 shown in FIG. 5A, and thus a repeated
description thereof is omitted.

[0255] FIG. 6 is a schematic block diagram of a mobile
device, accessory apparatus, and wearable device according
to an embodiment of the present disclosure.

[0256] FIG. 7A is a schematic exploded perspective view
of an accessory apparatus according to an embodiment of
the present disclosure.

[0257] FIG. 7B is a schematic exploded perspective view
of an accessory apparatus according to an embodiment of
the present disclosure.

[0258] Referring to FIGS. 6 and 7A, the accessory appa-
ratus 200 may use the mounting structure 202/" for being
mounted on or attached to the mobile device 100. Unlike the
case of FIG. 2C, the accessory apparatus 200 may wirelessly
draw power from the mobile device 100. A wearable device
300 to be charged may be placed on the front cover (201a™
and 2015™) of the accessory apparatus 200.

[0259] The wireless power transceiver 181 of the mobile
device 100 in FIG. 6 is substantially similar to the wireless
power transmitter 281 of the accessory apparatus 200 in
FIG. 2C.

[0260] Inone embodiment, the wireless power transceiver
181 of the mobile device 100 may include a wireless power
control processor 181a, an AC-DC converter 181¢, and a
transceiver coil 181d. The wireless power transceiver 181
may further include a heat dissipation member (not shown)
and a magnetic shield member (not shown).

[0261] The wireless power transceiver 181 may adjust the
time constant of the AC-DC converter 181¢ so that it
operates as a DC-AC converter. The wireless power trans-
ceiver 181 may cause the transceiver coil 1814 to selectively
operate as a transmitter coil or a receiver coil. Alternatively,
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a transmitter coil and a receiver coil may be separately
mounted to form the transceiver coil 181d.

[0262] The wireless power transceiver 181 of the mobile
device 100 may selectively operate as a wireless power
receiver for wirelessly charging the battery 185 or as a
wireless power transmitter for wirelessly transmitting power
to the accessory apparatus 200. For example, under the
control of the wireless power control processor 181a, the
wireless power transceiver 181 may function either as a
wireless power receiver to wirelessly charge the battery 185
or as a wireless power transmitter to wirelessly transmit
power to the accessory apparatus 200. As another example,
under the control of the control unit 110 and the wireless
power control processor 181a, the wireless power trans-
ceiver 181 may operate either as a wireless power receiver
to wirelessly charge the battery 185 or as a wireless power
transmitter to wirelessly transmit power to the accessory
apparatus 200.

[0263] To charge the battery 185 of the mobile device 100,
the wireless power transceiver 181 may convert AC power
received through the transceiver coil 1814 into DC power
using the AC-DC converter 181c¢. To wirelessly transmit
power to the reception coil 2835 of the accessory apparatus
200, the wireless power transceiver 181 may convert DC
power from the battery 185 into AC power by changing the
time constant of the AC-DC converter 181¢ and feed the AC
power to the transceiver coil 1814.

[0264] In one embodiment, the accessory apparatus 200
may wirelessly receive power from the mobile device 100
and wirelessly transmit the power to the accessory apparatus
200.

[0265] The wireless power control processor 283a of the
accessory apparatus 200 may control the DC-AC converter
283c¢ to convert AC power, sent by the transceiver coil 1814
of the mobile device 100 to the reception coil 2835, into DC
power. The regulator 2834 may adjust the voltage of the DC
power to a voltage suitable for charging (e.g. 5 V). The
adjusted DC power may be temporarily stored in one or
more capacitors or batteries (not shown). The regulator 2834
and the wireless power control processor 283a¢ may be
implemented as a single entity or separate entities.

[0266] The wireless power control processor 283a, AC-
DC converter 283¢, and DC-AC converter 283/ may be
mounted on the printed circuit board 283p. In addition to the
wireless power control processor 283a, the AC-DC con-
verter 283¢ and the DC-AC converter 283/, other parts for
wireless power transmission may be mounted on the printed
circuit board 283p. The printed circuit board 283p may be
placed on one of the front cover 201" and the rear cover
202

[0267] The reception coil 2835 placed on the rear cover
202" and the transmission coil 283g placed on the front
cover 201" may be connected to the printed circuit board
283p.

[0268] The wireless power control processor 283a may
control the DC-AC converter 283f to convert DC power
(voltage) into AC power (voltage). The wireless power
control processor 283a may control the AC-DC converter
283c¢ to convert AC power (voltage) into DC power (volt-
age). Under the control of the wireless power control pro-
cessor 283a of the accessory apparatus 200, AC power from
the DC-AC converter 283/ causes a current to flow through
the transmission coil 283g and can be wirelessly transmitted
to the wearable device 300 through magnetic fields formed
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between the transmission coil 283g and the reception coil
381e of the wearable device 300.

[0269] The magnetic shield member 283; and the mag-
netic shield member 283i corresponding to the reception coil
2835 placed on the rear cover 202" and the transmission coil
283g placed on the front cover 201" may be placed closely
to the reception coil 2835 and the transmission coil 283g,
respectively, according to the direction of wireless power
reception or wireless power transmission.

[0270] The magnetic shield member 283i corresponding
to the transmission coil 283g placed on the front cover 201"
may be placed above or under the transmission coil 283g.
The magnetic shield member 283; corresponding to the
transmission coil 283g placed on the front cover 201" may
be not placed on the front cover 201"

[0271] In FIG. 7A, when the direction of wireless power
transmission is toward the front outer cover surface 201a"
(e.g. positive z-axis direction in FIG. 7A), the magnetic
shield member 283/ may be placed under the transmission
coil 283g. When the direction of wireless power transmis-
sion is toward the front inner cover surface 2015' (e.g.
negative z-axis direction in FIG. 7A), the magnetic shield
member 283/ may be placed above the transmission coil
283g. When the direction of wireless power transmission
can be toward both the front cover surfaces 201a™ and
2015™ (e.g. positive and negative z-axis directions), the
magnetic shield member 283/ may be not present on the
front cover 201"

[0272] The magnetic shield member 283/ corresponding
to the reception coil 2835 placed on the rear cover 202" (on
which the mobile device 100 is mounted) may be placed
above the reception coil 2835. For example, when the
direction of wireless power reception is toward the rear outer
cover surface 202" (e.g. negative z-axis direction in FIG.
7A), the magnetic shield member 283/ may be placed above
the reception coil 28354.

[0273] The heat dissipation member 283/ may be placed
above and/or under the printed circuit board 283p generating
heat.

[0274] The accessory apparatus 200 of FIG. 7A is sub-
stantially similar to that described in connection with FIGS.
3A, 3B, 4A, 4B, 5A, and 5B, and thus a repeated description
thereof is omitted.

[0275] In one embodiment, referring to FIGS. 6 and 7A,
the accessory apparatus 200 may wirelessly receive power
from the mobile device 100 and wirelessly transmit power to
the wearable device 300. The accessory apparatus 200 may
wirelessly receive power from the mobile device 100, con-
vert the received power, and wirelessly transmit the con-
verted power to the wearable device 300.

[0276] In one embodiment, the wireless power receiver
381 of the wearable device 300 may wirelessly receive
power from the transmission coil 283g of the accessory
apparatus 200.

[0277] The wireless power receiver 381 may include a
wireless power control processor 381a, connector 3815,
regulator 381¢, AC-DC converter 381d, and reception coil
381e. The wireless power receiver 381 may also include an
overvoltage protection circuit (not shown).

[0278] The wireless power receiver 381 may further
include at least one of a heat dissipation member (not
shown) and a magnetic shield member (not shown).
[0279] The wireless power control processor 381a of the
accessory apparatus 200 may control the AC-DC converter
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381d to convert AC power from the reception coil 381e into
DC power. The voltage of the DC power may be adjusted by
the regulator 381c¢ to a voltage suitable for charging the
battery 385 (e.g. 5 V). The regulator 381c¢ and the wireless
power control processor 381a may be implemented as a
single entity or different entities.

[0280] The wireless power control processor 381a may
control the regulator 381c¢ to supply adjusted power (or
voltage) to the battery 385.

[0281] Referring to FIGS. 6 and 7B, the elements (283a to
283j) of the accessory apparatus 200 may be substantially
identical to the corresponding elements (283a to 281)) of the
accessory apparatus 200 in FIG. 7A excluding the printed
circuit board 283p2 and the magnetic shield member 283%.
[0282] The printed circuit board 283p in FIG. 7A may be
separated into a printed circuit board 283p1 for wireless
power transmission and a printed circuit board 283p2 for
wireless power reception in FIG. 7B.

[0283] The printed circuit board 283p2 for wireless power
reception may be used to mount a wireless power reception
control processor 2834" and AC-DC converter 283¢". The
printed circuit board 283p2 and the reception coil 2835 may
be referred to as a wireless power receiver. The wireless
power receiver may include the magnetic shield member
283j and/or the heat dissipation member 283%.

[0284] The printed circuit board 283p1 for wireless power
transmission may be used to mount a wireless power trans-
mission control processor 283a and DC-AC converter 283f.
The printed circuit board 283p1 and the transmission coil
283g may be referred to as a wireless power transmitter. The
wireless power transmitter may include the magnetic shield
member 283/ and/or the heat dissipation member 2834.
[0285] The wireless power reception control processor
283a" may control the AC-DC converter 283¢" and the
regulator 2834 (refer to FIG. 6). When power is wirelessly
received from the mobile device 100, the printed circuit
board 283p2 for wireless power reception may start opera-
tion. AC power from the reception coil 2835 may be
converted by the AC-DC converter 283¢" into DC power.
The voltage of the DC power may be adjusted by the
regulator 2834 to a voltage suitable for the DC-AC converter
283f (refer to FIG. 6).

[0286] The wireless power transmission control processor
283a may control the DC-AC converter 283f. The DC
voltage adjusted by the regulator 2834 may be fed to the
DC-AC converter 283f. The DC power from the regulator
283d may be converted by the DC-AC converter 283/ into
AC power. AC power from the DC-AC converter 283/ can
be wirelessly transmitted to the wearable device 300 through
magnetic fields formed between the transmission coil 283¢g
and the reception coil 381e of the wearable device 300.
[0287] When power is wirelessly transmitted to the wear-
able device 300, the printed circuit board 283p1 for wireless
power transmission may start operation.

[0288] A heat dissipation member 283/ and a heat dissi-
pation member 283% may be present in association with the
printed circuit board 283p1 for wireless power transmission
and the printed circuit board 283p2 for wireless power
reception, respectively.

[0289] The magnetic shield members 283i and 283; of
FIG. 7B may be substantially identical to the magnetic
shield members 283/ and 283; of FIG. 7A.

[0290] According to various embodiments of the present
disclosure, an accessory apparatus may include: a first cover
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to cover or expose the front face of a mobile device, a second
cover having a space to accommodate the mobile device, a
coupling member to link the first cover and the second cover,
a wireless power receiver circuit placed in the second cover
and configured to wirelessly receive power from the mobile
device accommodated in the second cover, and a wireless
power transmitter circuit placed in the first cover and
configured to wirelessly transmit power through magnetic
fields generated by AC power that is obtained via DC-AC
conversion from DC power of the wireless power receiver
circuit placed in the second cover.

[0291] In one embodiment, the wireless power receiver
circuit may include a wireless power reception control
processor, a reception coil to wirelessly receive power from
a transmission coil of the mobile device, a AC-DC converter
to convert AC power from the reception coil into DC power,
and a regulator to adjust the voltage of the DC power to a
voltage suitable for charging at the accessory apparatus.
[0292] In one embodiment, the wireless power transmitter
circuit may include a wireless power transmission control
processor, a DC-AC converter to convert DC power from the
regulator into AC power, and a transmission coil to wire-
lessly transmit power to an external reception coil through
magnetic fields generated by the AC power.

[0293] In one embodiment, the transmission coil is further
arranged in the front cover to wirelessly transmit the mag-
netic fields towards an external device. The transmission coil
may be further arranged in the front cover to wirelessly
transmit the magnetic fields towards an external device
through at least one of an outside of the front cover or an
inside of the front cover.

[0294] In one embodiment, the wireless power receiver
circuit and the wireless power transmitter circuit may be
controlled by the same wireless power control processor.
[0295] In one embodiment, the accessory apparatus may
further include a printed circuit board on which the wireless
power control processor is mounted. The reception coil of
the wireless power receiver circuit and the transmission coil
of the wireless power transmitter circuit may be electrically
connected respectively to the printed circuit board.

[0296] In one embodiment, the wireless power transmitter
circuit may further include a magnetic shield member. The
magnetic shield member may be placed adjacent (e.g., above
or under) the transmission coil in accordance with the
direction of wireless power transmission.

[0297] In one embodiment, the accessory apparatus 200
may draw power wiredly or wirelessly from the battery 185
of the mobile device 100 and transmit power to a wearable
device (or another mobile device). The accessory apparatus
200 may wiredly draw power not only from the battery 185
of the mobile device 100 but also from a charging adaptor
(not shown) connected to a power source (not shown). It will
be readily understood that, to wiredly draw power from the
charging adaptor, the connector 2815 of the accessory appa-
ratus 200 may be changed so as to be connectable with the
charging adaptor.

[0298] In an embodiment, the accessory apparatus 200
may wirelessly draw power not only from the battery 185 of
the mobile device 100 but also from a wireless charging pad
(not shown) connected to a power source (not shown). The
accessory apparatus 200 may wirelessly draw power from
the wireless charging pad and may wirelessly transmit
power to a wearable device (or another mobile device).
When the wireless charging pad is used, it is possible to
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wirelessly charge both the accessory apparatus 200 and the
mobile device 100 mounted on (attached to) the accessory
apparatus 200.

[0299] It can be scen that the method of the present
disclosure may be implemented as program instructions,
which can be stored in a computer-readable storage medium
and can be executed through various computing means. The
computer-readable storage medium may store program
instructions, data files, data structures, or a combination
thereof. Such software may be stored in a volatile or
non-volatile storage medium such as a ROM, a memory
such as a RAM, a memory chip, a memory device, or a
memory IC, or a recordable optical or magnetic medium
such as a compact disc (CD), a digital versatile disc (DVD),
a magnetic disk, or a magnetic tape, regardless of its ability
to be erased or re-recorded.

[0300] It can be seen that the memory of a mobile device
is an example of a machine-readable storage medium which
is suitable for storing a program or programs including
instructions for implementing the embodiment of the present
disclosure. The program or programs stored in such a
storage medium may be specially designed for the present
disclosure or be known to those skilled in the art.

[0301] In a feature of the present disclosure, there is
provided a wireless charging accessory apparatus that is
electrically connected with a mobile device through a wired
connection and is capable of wirelessly charging a wearable
device or electronic device placed on the front cover thereof.

[0302] In one embodiment, there is provided a wireless
charging accessory apparatus that is electrically connected
with the battery of a mobile device accommodated in the
rear cover thereof and is capable of wirelessly charging a
wearable device or electronic device placed on the front
cover connected with the rear cover through a coupling
member.

[0303] In one embodiment, there is provided a wireless
charging accessory apparatus that is capable of drawing
power wirelessly from a mobile device and wirelessly
charging a wearable device or electronic device placed on
the front cover thereof.

[0304] In one embodiment, there is provided a wireless
charging accessory apparatus that is capable of drawing
power wirelessly from the transmission coil of a mobile
device accommodated in the rear cover thereof and wire-
lessly charging a wearable device or electronic device
placed on the front cover connected with the rear cover
through a coupling member.

[0305] In one embodiment, there is provided a wireless
charging accessory apparatus that is capable of drawing
power wiredly or wirelessly from a mobile device and
wirelessly charging a wearable device or electronic device
placed on the front cover thereof.

[0306] While the present disclosure has been shown and
described with reference to various embodiments thereof, it
will be understood by those skilled in the art that various
changes in form and details may be made therein without
departing from the spirit and scope of the present disclosure
as defined by the appended claims and their equivalents.
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What is claimed is:

1. An accessory apparatus for wirelessly charging an
external device, the accessory apparatus comprising:

a front cover;

a rear cover configured to accommodate a mobile device;

a coupling member configured to link the front cover to
the rear cover;

a wireless power control processor;

a connector configured to electrically connect the acces-
sory apparatus to the mobile device;

a direct current-alternating current (DC-AC) converter
configured to convert DC power from the connector
into AC power; and

a transmission coil configured to wirelessly transmit
power through magnetic fields generated by the AC
power,

wherein the wireless power control processor, the DC-AC
converter, and the transmission coil are arranged in the
front cover.

2. The accessory apparatus of claim 1, wherein the
transmission coil is further arranged in the front cover to
wirelessly transmit the magnetic fields towards the external
device.

3. The accessory apparatus of claim 1, wherein the
transmission coil is further arranged in the front cover to
wirelessly transmit the magnetic fields towards the external
device through at least one of an outside of the front cover
or an inside of the front cover.

4. The accessory apparatus of claim 1,

wherein the connector is further configured to electrically
connect to a battery of the mobile device, and

wherein the connection is placed in the rear cover.

5. The accessory apparatus of claim 1,

wherein the connector is further configured to electrically
connect to a complementary connector of the mobile
device when the rear cover accommodates the mobile
device.

6. The accessory apparatus of claim 1,

wherein the connector is further configured to electrically
connect to a complementary connector of the mobile
device, and

wherein the connection is further configured to rotate at a
preset angle relative to the rear cover to electrically
connect to the connector of the mobile device when the
rear cover does not accommodate the mobile device
and when the rear cover accommodates the mobile
device.

7. The accessory apparatus of claim 1,

wherein the front cover further comprises a transparent
region, and

wherein at least one of the wireless power control pro-
cessor, DC-AC converter, or transmission coil is
arranged in a region other than the transparent region.

8. The accessory apparatus of claim 1, further comprising:

a magnetic shield member in the front cover, wherein the
magnetic shield member is placed adjacent to the
transmission coil in accordance with the direction of
wireless transmission of the magnetic fields.

9. The accessory apparatus of claim 8,

wherein the magnetic shield member is placed under the
transmission coil when the direction of wireless trans-
mission of the magnetic fields is toward the outside of
the front cover, and
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wherein the magnetic shield member is placed above the
transmission coil when the direction of wireless trans-
mission of the magnetic fields is toward the inside of
the front cover.

10. The accessory apparatus of claim 1, further compris-

ing:

a printed circuit board in the front cover, wherein the
wireless power control processor and the DC-AC con-
verter are mounted on the printed circuit board.

11. The accessory apparatus of claim 10, further compris-

ing:

a heat dissipation member in the front cover, wherein the
heat dissipation member is configured to dissipate heat
generated by the printed circuit board.

12. An accessory apparatus comprising:

a first cover to cover or expose a front face of a mobile
device;

a second cover comprising a space to accommodate the
mobile device;

a coupling member configured to link the first cover and
the second cover; and

a wireless power transmitter circuit placed in the first
cover and configured to wirelessly transmit power
through magnetic fields generated by alternating cur-
rent (AC) power that is obtained via direct current-AC
(DC-AC) conversion from DC power of a battery of the
mobile device accommodated in the second cover.

13. The accessory apparatus of claim 12, wherein the

wireless power transmitter circuit comprises:

a wireless power control processor;

a connector configured to electrically connect to the
battery of the mobile device;

a DC-AC converter configured to convert DC power from
the connector into AC power; and

a transmission coil configured to wirelessly transmit
power to an external device through magnetic fields
generated by the AC power.

14. An accessory apparatus comprising:

a first cover configured to cover or expose a front face of
a mobile device;

a second cover comprising a space to accommodate the
mobile device;

a coupling member configured to link the first cover and
the second cover;

a wireless power receiver circuit placed in the second
cover and configured to wirelessly receive power from
the mobile device accommodated in the second cover;
and

a wireless power transmitter circuit placed in the first
cover and configured to wirelessly transmit power
through magnetic fields generated by alternating cur-
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rent (AC) power that is obtained via direct current-AC
(DC-AC) conversion from DC power of the wireless
power receiver circuit placed in the second cover.

15. The accessory apparatus of claim 14, wherein the
wireless power receiver circuit comprises:

a wireless power reception control processor;

a reception coil configured to wirelessly receive power

from a transmission coil of the mobile device;

an AC-DC converter configured to convert AC power
from the reception coil into DC power; and

a regulator configured to adjust the voltage of the DC
power to a voltage suitable for charging at the acces-
sory apparatus.

16. The accessory apparatus of claim 15, wherein the

wireless power transmitter circuit comprises:

a wireless power transmission control processor;

a DC-AC converter configured to convert DC power from
the regulator into AC power; and

a transmission coil configured to wirelessly transmit
power through magnetic fields generated by the AC
power.

17. The accessory apparatus of claim 16, wherein the
transmission coil is further arranged in the front cover to
wirelessly transmit the magnetic fields towards an external
device.

18. The accessory apparatus of claim 16, wherein the
transmission coil is further arranged in the front cover to
wirelessly transmit the magnetic fields towards an external
device through at least one of an outside of the front cover
or an inside of the front cover.

19. The accessory apparatus of claim 14, further com-
prising:

A wireless power control processor configured to control
the wireless power receiver circuit and the wireless
power transmitter circuit, and

a printed circuit board on which the wireless power
control processor is mounted, wherein the reception
coil of the wireless power receiver circuit and the
transmission coil of the wireless power transmitter
circuit are electrically connected to the printed circuit
board.

20. The accessory apparatus of claim 16,

wherein the wireless power transmitter circuit further
comprises a magnetic shield member, and

wherein the magnetic shield member is placed adjacent to
the transmission coil in accordance with the direction
of wireless transmission of the magnetic fields.
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